Background: Diabetes mellitus is a chronic disorder affecting large population and a major public health problem .India ranking first in the world for diabetes. Diabetic patients are vulnerable to foot ulcer with polymicrobial infection. Aims & Objective: Study was aimed to know etiology as well as antibiotic sensitivity that helps clinicians to select appropriate antimicrobial therapy. Materials and Methods: The study was done from July 2010 to August 2011, in department of Microbiology, Sir T hospital and government medical college, Bhavnagar. 120 patients included from surgery dept. and samples were collected for aerobic and anaerobic culture, further identification was done by microscopy, culture and biochemical reaction. The antibiotic sensitivity testing was performed by Kirby Bauer method of disk diffusion using NCCLS guidelines. Results: Out of 120 cases, total 150 bacterial species isolated with maximum aerobes (84%) and Staphylococcus aureus and Pseudomonas aeruginosa were commonest aerobic bacteria responsible for infection. Out of 24 Anaerobic isolates, 62.5% was Bacteroides species. Gram positive bacteria were sensitive to Vancomycin (100%) and gram negative bacteria were sensitive to Imipenam, Meropenam and Levofloxacin. Conclusion: The study concludes that diabetic foot ulcer infection is always polymicrobial in nature. There was resistant pattern of aerobic bacteria to cephalosporin group may be due to indiscriminate usage of antibiotics. So, it is mandatory to screen all elder patients for diabetes as well as risk factors. Periodic surveillance is necessary to know multidrug resistant strains of hospital and to apply proper antibiotic policy.
Introduction
Diabetes mellitus is a chronic disorder affecting a large segment of population and also a major public health problem. [1] Diabetes is rightly called a "disease of complications" and "Iceberg disease". India homes 33 million diabetics, ranking highest in the world and has a prevalence of about 8% in urban India. According to one study, the number of people with diabetes is expected to rise from a current estimate of 150 million to 220 million in 2010 and 300 million in 2025. [2] 20% of all diabetic complications involve feet and major factors considered important in the development of "Diabetic foot" are peripheral neuropathy -causing sensory impairment and weakness of intrinsic muscles of the foot and joint that leads to foot deformities, macro and microangiography occurring frequently and leading to ischemia of foot tissues and wounds become infected 5 times more often in diabetic then in nondiabetic patients and the rate of infection parallels blood glucose levels.
Selecting appropriate antimicrobial therapy for diabetic foot infections requires knowledge of likely etiological agents. [3] So, present study was undertaken to assess the role of aerobic and anaerobic bacteria in the causation of diabetic foot ulcers and the antimicrobial spectrum of these isolates would assist clinicians in the therapy of this dreaded complication of diabetes.
Materials and Methods
The present study was undertaken over a period of 1 year from July 2010 to August 2011 in the department of Microbiology, Government medical college and Sir Takhtsinhji Hospital Bhavnagar. 120 diabetic patients with foot ulcer admitted in the Sir Takhtsinhji Hospital under Surgery department were included in the study. A detail history of the patient regarding age and sex, duration of diabetes, types of diabetes, duration of foot ulcer, smoking, hypertension, peripheral neuropathy, peripheral vascular disease, antibiotic usage was taken and recorded. Foul smell, local rise of temperature, discharge and discoloration of surrounding area was noted. When osteomyelitis was suspected, the foot X-ray was done and the ulcer was graded according to the Wagner's classification.
The patients were made to sit in a chair comfortably. The surrounding area of the ulcer was cleaned with spirit,
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povidone iodine and sterile normal saline with a sterile cotton swab. 3 debrided tissue sample were taken from each patient and were subjected for smear preparation, aerobic & anaerobic culture. Transport media used were brain heart infusion broth and Robertson cooked meat media for aerobic and anaerobic culture respectively. Samples were first examined by gram staining and different characteristics were noted like presence of pus cells, bacteria with their size, shape, arrangement and spore if present. The inoculated Brain heart infusion broth was incubated overnight at 37 °C in an incubator. Smear was prepared from broth on next day and subculture was done on Blood agar, MacConkey agar and Chocolate agar. Blood agar and Chocolate agar were incubated under 5-10% CO2. The growth of organisms was identified by colonial morphology, gram staining and biochemical tests as described in Practical Microbiology of Mackie MacCartney 14 th volume. [4] Antibiotic sensitivity testing was done by Kirby Bauer method of disk diffusion using CLSI guidelines. [5] Culture of Anaerobic Bacteria: The inoculated Robertson cooked meat broth was incubated till it was turbid, not earlier than 48 hours. Smear was made from broth and gram staining was performed to see bacteria. Subculture was done on to the Neomycin Blood agar plate and metronidazole disc was put to know anaerobic bacteria. The blood agar plate was incubated anaerobically for 48 hours at 37 °C in an anaerobic jar (Hi media Anaerobic System Mark II LE 0023.5L) with Gaspak (Anaerogas pack 3.5 L LE 002A-5NO). The organisms were identified using gram staining and colony morphology.
Results
Tissue samples were processed from 120 diabetic foot ulcers. Out of the 120 cases studied, most of cases belonged to seventh decades of life (68.33%). In 120 patients, 90 (75%) were male and 30 (25%) were female, male to female ratio was 3:1. The age ranged from 35-80 (average =62.23 years). The common findings seen were purulent discharge (94%), followed by fever (85%), cellulitis (74%), vasculopathy (36%), neuropathy (31%) and foul smell (30%).
Among gram positive aerobes, Staphylococcus aureus was the predominant isolate (16.66%). Among gram negative aerobes, Pseudomonas aeruginosa was the most common isolate (26.98%). 82.3% Proteus mirabilis were sensitive to Imipenam, Meropenam and Levofloxacin.
While it showed 64% sensitivity to Amikacin. It was resistant to ceftazidime, cefotaxime, cefaperazone, Gentamycin and ceftriaxone. 85.2% of P. aeruginosa were sensitive to Levofloxacin while 79% and 73% sensitive to Meropenam and Imipenam respectively. 
Discussion
Worldwide, diabetic foot lesions are a major medical, social and economical problem and are the leading cause of hospitalization for patient with diabetes. [15] Diabetic foot is considered one of the most threatening and disabling complication for a diabetic patient as the lesions of the extremities can become so severe that the patient may risk the amputation of the toe, foot or leg. [6] Joslin et al had noted that "it has been brought to me that diabetic gangrene is not heaven sent but earth born." So, foot problem are preventable and morbidity can be diminished by correct identification of organism with antibiotic sensitivity pattern. [16] When we compare our study with Mamtha P Samaga and Hyat A S et al in 2006 and 2011 respectively, it shows that the male population are predominant due to the fact that males are more involved in smoking and outdoor activities leading to injuries and prone to development of ulcers. The mean age of the patient was 59.5 years in Kahn et al. [17] study, 58 years in Ramani et al. [11] study and 61.9 years in our study were comparable. In the present study, peripheral neuropathy was seen in 31.6% and vasculopathy in 36.6% of patients. Purulent discharge was present in 94.1 % of patients. Neuropathy leads to three major complications -the neuropathic ulcer, the neuropathic joint and neuropathic oedema. [7] Osteomyelitis was observed in 30% by Wheat et al. [8] , 34% by Kahn O et al. [17] and 15% by Louie et al. [9] . In the present study, osteomyelitis was present in 29% of cases. Gangrene was found in 16.25% by Vijaya et al. [13] , 61.5% by Sapico et al. [18] and 1.6% in our study.
In our study, 126 aerobes were isolated constituting 84% of the total organisms. 85% and 84.7% aerobic isolation has been reported by Vijaya et al. [13] and Ravisekar et al. [15] which matches to our result. Total of 24(16%) anaerobic organisms were isolated which shows similar result with Dipali AC et al. [6] (19%) and Anandi C et al. [1] (20%). Anaerobic bacteria are always associated with aerobic organisms as mixed infection.
Pathare NA et al. [12] study in 1998 showed Staphylococci species as commonest organism, while our study's result shows as Pseudomonas commonest organism in 2011. This is may be due to drug resistant pseudomonas infection is increasing in Hospitals. Amongst anaerobic bacteria, Bacteroids species (62.5%) is common as with Dipali AC et al. [6] and Vijaya D et al. [13] study.
In our study Staohylococcus aureus showed 60% sensitivity to clindamycin, 35% sensitive to cefalothin and 35%, 20% and 25% sensitive to Cotrimoxazole, Gentamycin and Amikacin respectively. They are 100% sensitive to Vancomycin.
In gram negative bacteria, Pseudomonas was sensitive to levofloxacin in 85.2% while 79% and 73% sensitive to Meropenam and Imipenam. They were resistant to cephalosporin group because of uncontrolled use of that antibiotics earlier.
Conclusion
From present study we concluded that Foot ulcers were associated with purulent discharge, fever, vasculopathy, neuropathy, foul smell, osteomyelitis, cellulitis, gangrene and crepitus. Polymicrobial nature of the infection was noted and it represents an average of 1.5 organisms per case. Pseudomonas aeruginosa (26.99%) predominated the study followed by Staphylococcus aureus and Klebsiella species (16.66%). Increased incidence of hospital acquired infection may be one of the reason for predomination of Pseudomonas aeruginosa in this study. Highest sensitivity with gram negatives aerobes was seen with Imipenam, Meropenam and levofloxacin and they were resistant to cephalosporin group. These high level of resistant was observed in present study may be due to wide spread use of broad spectrum antibiotics leading to survival advantage of resistant organisms. Hence surveillance about the prevalence of the multidrug resistant organisms should be done at regular interval to assess the susceptibility pattern of the local strains in order to adapt proper antibiotic policy to keep a check on the increasing drug resistance. It is most important to screen all elderly patient for diabetes and educate them about foot care. Early identification of the risk factors and timely institution of appropriate antibiotics is indispensable to avoid amputations.
